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INTRODUCTION. 

The immc inillot is applied to a iniinbor of cultivated annual 
griwB^a, Rome of which are nscd livrgely foraj^o cmps ami others as 
corcals; most of lliom, however, are used either for forage or for 
grain, accordiiij^ to the needs of the "growers. In the United States 
all except t4ro hnioni-corii millet anm.sed almost exelusively for fivrage 
purpo.sea, hiit in Africa, fndia, China, Chosen (Korea), Japan, and 
Ilnssia the millets are grown extcnsivdy for human food. In China 
the broom-coni and fo.x^ftil millets are mcwt common, and the grain, 
after heing clenned and hidled, is crushed and cooked as a ])orridgo, 
nmch as certain breakfast foods are nscd in Ainorica. In India, jicarl 
niilj#t, whiiJi is ^rown tJrero under tlie naf-ivc nam« of hajra, is t-ho 
niost inijiorlant inillct. Chosen and Japan ])rodnco considerable 
proso and foxtail millet, and tho latter covintry also devotes a consid- 
erfihle aerwige to bt*rnyitnl millet, which is gro-Rii Uiere filmoat 
entirely for its weed; but the millet crop is of minor inii)ortanco in 
these conntries, »b it is in Europe, where it is not cvdtivatod exten- 
sivajy «,xc»pt in tho SIediterr«fiii»in rnjion fwid in Russia, Mnch 
proso or hroom-corn millet is i)r()dnced in Kmswia, osjiceially in 4he 
southeastern provinces. 

No extended cla^ifiaation of tlio millets will be given in this bulle- 
tin. The main groups, as shown in '^I'able I, arc fo.xtail niiUct, proso 
(or broom-corn millet), pcnicilhiria (or pearl nn'llot), barnyard (or 
.jMl^fncae) millet, »ud ragi (or linger millet). Other forms little 
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kniiwn anil of smiill imnortaiico in tlic Unih'd Stati-s arc Texas inillot, 
or Colorado fjrass, ivliirli is fouii<! fjron'iDf^ wihi in To.xjis nm! !)(>r!h<'rij 
Mffxicu find is cnitiviiti'd lo a Mliglit oxlcut in Okliihonia, Texas, 
Now Mexico find Colorado; idso vShamu inilli't, Kiitki milli't, Koda 
millet, and little millet, all of which are grown to some i^xlcnl iis 
"fiwniiio at-ops-" in Izi<3ia, but aro not vahim] in llio Uiiitftd Sta(«, 
whore l)&tt-«r crop phuita art availahln. 

Table I.— Grouji* of miUets, shouing common arid boUinical nomcs. 



[Whete Ihprn are synonyms, lliB jjrf fMrwl jminc is jrlveii first, IjotJj in tlid ronimon anJ 1 lotanlcjil imnirs.) 



Commwi n»nws. 


DoteiiirRl names. 


Common ji&nit>s. llotaiiU'al tiani«e. 


Voxteil mflfct 

Italian raJIIet 

1) room-corn inllli"t. . 

Bnmyard millet... . 
Japaiic^^e millet. . .. 

liiUlon-doUar grtkss. 

I'enLclUoria 

Cat-tail mlUi't 

EgyjJllM mlllft 


[CharioMoa italiea (L.) Serlb- 
ner. 

\SrtaTia iUllica Drauv. 

MinocHoa frfttnrntaerti 
(lloxli.) l.lnk. 

\ PtnnUttuia ejottcum (L.) n. 
Dr. 

\Ptmiitttvm ty/AoWfKW Ul(^l. 


noRi 

J- lnciT mlllpt 

Texas millet 

('olortKlQ jjrfliw 

Kitlkl TQlHvt 


1 /JinHttnf conwaww ( L.) f fseftn. 
1 hkMrmMm^shmi (I,.) Link. 

jran#tt«it (riufliim irw-Jil. 

7'afiij«ii juffojJOiSwii Trin. 
rosjiaiura tcorblcvfafum L. 
Paninma ilMart Laman't, 



In India, Choson, and cortaiii parts nf Chiiiii tho sorghTims are 
roforrod to as "giant millot" or "taU millot," but this imicticn 
hftpi)ily hns not spnjdd to tho United States. Of all th«wi mill8»« 
tho foxtail <;roup is most important in tho Uiiitod Slates, ospcrially 
for foragii, and in tho following pagiw, unless othnnviso spocifiiKl, 
any r«f#riini;« to millot will m*an foxtttil miH*t. 

DliSCRIPTION OP THE FOXTAIL MlLLlfTS. 

Tho foxtail millate art) so well known th«t they hardly n*«l de- 
scription. They are annual grassos, with slondor, erp(^t., or a.scoinling 
stoms, mostly simple, but somotimos branching, from 2i to 5 foot 
high undor cultivation, and bearing broad, flat leaTte. Tho sowds 
aro bomo in =a ralhor denso, cylindrical spiko, which, i^ath tho por- 
sistont bristloa attached to the rachis at tho bsiso of each spikolot, 
providoi « character by Hrhich tho foxtail mill«t« diflfer from all 
others. In tho cultiTated foxtail millots thoro aro from one to throo 
bristles to each spiketot. This nnmbor is tho same in tho wood 
known as grnen foxtsil, supposed by most l3«6t*nigt8 to Ire th* wild 
original of tho cultivated plant, To the ordinary observor those 
miUots appear rooro nearly Uko tho yoUow foxtail, or "pigoon grass," 
which is So AKandfcnt in stubble fi&hk Aftor tho small grains havo 
been h»rv9Bted. The se^ds are inclosed in tfein, p»,pory hulls, which 



FOXTAJL MlLKKT IN TUB VNITCD STATOB. 



§ 



]iir{;<ih- i-ttinovod in tlirasliiiiK, lonviug frm- (lio snmll coiiwix 
stuxl. \vliich is ov«l or o]]i]il.ical in oulline. Tlitt j^rniti or kernel of 
lliis sr<uj is iiu'.IoschI in a box formoJ l)y (.h«t ]Hiri*wt.<vnl. gluiites, or 
"luills." SiH'h a fnn't is c.nllo<l a ciiryoc.ist., 

Th<i wolor (if tlio umih <liff«rrt witli Ihn vnrioly. In wniio virrioUoa 
11 ]»or(i<)ii of lli<> soods nro ])lHrk ur <liirk |nirj)lti, iiixl in ot liors nil nro 
(V iluW omn;;o, most of (lio foxV»iil iiiilh>t.i4 liuvo ])«lo yollovc or 
sfyihW-tMiloi oel 

MIWrORY OF MII-I-KT. 

ili]]<a is ono of (lui ai(l(t«4l of r.iil(iviit(Ml (CO]ir. pliintiMf htm 

Jkioii nioii(ioiHt<l ill Cliiiuwo roconls as Ixiitig |iarl- of a niligious coro- 
nioiij rai-riod out l)y (ho CIn'ndso J-jnjxiror m (larly iis 2700 15, 0, 
j'rojtiilily nativd in sonthoni Asia, its ciiltnro S]in'ii(| from (licio \v<(kI- 
wiird (o E\iTO)>rt at an v>arly tlaiw. In lS4r» ii distriUnlion of millet 
spotl ^vas nindo hy thd UiiiUul StaUss PnUint OffKui,* uinl in ISS9 
niillot had horoino a mthor important cni]) in I ho Ctnitriii St»ti*Ki, 
vlioro it was found Iwttor adii])(tid than aloiifj Ujo A(hui(i<i const. 
Hy ]Si)n ovor 74 |)or cent of tho lotnl acroiifjo of iniUot was fonnd in 
tliB Nor( Ji-Conlni] Stato.^. K»nsaa, \dth 3<l!S,t)Q6 iu-to«, Iwl tho 
Sti|((^, and prodncod an iiT«r*go of 1.0 tons of niilltit Ijay (i»r 
ftfjiiiirtst An iivtirti<,'(i of 1.0 tons jxir doni for tli(( wliolo Unit-od Stat(«. 
Accordinf,' (o tho ThirfoonlJi Ct'iisus (li>0'J), Kansas was still first in 
niillot ])rodn(',(ion, tholoadin"; Statc-s ranking; in tho follownng ur(l<ir: 
Ivansas, Missouri, Texas, Ko])raska, North DskotH, 'I'onnftaw.e, mid 
Oklaliomn. 'Jlio tot-aj production of niillot fur tho Unitod Stalos, 
which in ISOfl amount o<l t o 1,743,887 ac.ros rihI 2,850,0.'jO tons of hay, 
d«vmts«ti ill th« i)«xt 10 w»rs to 1,117,78^ »ncl 1 ,r)ir),5Ji:i liOii» 
of hay. It is quit^) prohivMo t luit \H) \wr (■«nt. or ii«m» of tliw acnHl)!^ 
is nia<l« up of tlio foxtiiil niillotrt. 

CLIMATIC ADAPTATIONS OF MII-LET. 

To siiTOwd well, millot must havo warm woathor during tho gro'vi'- 
ing poason, It (]oo.s not grow woll at. high altitridas or in otlior 
looalitios whoro cool woiithor provaiLs during tho sumnior montlwi. 
K()twit.hstanding this prefortnc^ for WM.-nn \voiit.hor, inilkit is growii 
KucoosKfully in our mwt northdni SCut^^s, <w])ocial]y tlioso in lh« 
Groat I'laina region, bocauso in those Statcw t.h(v PUini«or», though 
short, ar<i hot-. Millot, im it inaturos quickly, oiin ho planl<i<l add 
harv'Otit.(»d during theso summor inoritlxs. The long (hiys ])rovailtiig 
in tliis latilndo pro\'ido plonly of sunshiuo, aii<l thus a ]<m period of 
time is required for maturing tho cro]>. Tho l<iiij|«r s«ft»<in»<l viiri»- 
tios, liko Gonnan wid 'Airkestaii, can be jp-owii sHwmsfnlly only in 
tho Ooiitni] or Southoni Statfls. 

> Aon. llpt. U. 6. GaxHti. I'alwlai, IM), Jjt, 7, |>. MI-MA. IHM. 
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Jfillot (toos hmt in localitios wh'icli liavo n fairly filnnidant rainffill. 
^(iny -writorH Imvo v«iforro(l to tho millnts as ilrmtght-rrtsistant crops, 
ntul Uily do hiivo n low wiUor roquiromoiit,' \nit th<*y lack tho ability 
to rocovor iiftor lioint; itijurod liy a poriod of drought. This ability 
to recover from droiij^ht injury is vory prononiicod in tho aorghitms, 
but tho millots succood hi localitiw* subject to dronj^ht almofit on- 
tiroly throu}];li Ihoir ability to oscupo periods of acutd drought on 
(icconnt of thoir short growing sonson. Millot is nsnally ono of tho 
first crops to show I ho pfToct of n drought, mainly becaiiso of its 
hIiuIIow root syjiloin. 

SOU. ADAlTATtONS OF MILLCT. 

A rich, looflo, loamy soil is host for inillffl. I'lonty of liumns is 
ftdvan lagoons, atul for this roason millot is ofton planted on nowly 
tumod grass and. It is a good crop for such situations also, bocauso 
it fioonis to aid in disintogratiiig tho sod. Good dniinugo is ««ontial. 

PIACR OF MtLLCT IN THK CROPPING SYSTl^M. 

Milbt it) grown (shiofly as a oatcli crop iind is not important as a 
con.stitnont in a rognlar rropping H_j-stoni. Most fannors tis6 it to 
ovorcomo an oxpo<itod shortago in thoir bay supply or to oconpy a 
fiold whicli would othonviso ho idlo on acooinit of tho fuiliu'o of a 
regular oroji or IxH^itiiso cliniJitic conditions hav« prftvontod thft 
sooding of snch a crop. Millot is admirably suitod to siifih nso bo- 
causo of its short soason of growth and tho oa.so and cortatnty of 
obtaining a stttnd. Tho plniit is also udaptod to a ■vfido rango both 
of soils and of f.limatos. Lan^o yields aro not obtained either on 
poor soils or in dry oliniatos, but millot has boon fonnd to mako a 
heavior yield imdnr such mmditioirs than most othor hay ci-ops. 
Tlio strongest ooiupotitor of millot which has yot lieon fonnd is Sudan 
grass, which promises to ropliiro millot in many localities as a catch 
cr-op, so that a further docro«»o in tho Atirongo of millet is to \m 
oxjioctod. Tho quality of Sudan griuss hay is superior to that of 
millot, and its yiidds niidor comparable conditions aro nearly always 
kr«or (Tftble II), but the growinj^ wa.*i)n is a trifle longer than thftt 
roquirod by either Conunon or Hungarian millet. 

Fo.xtail millet is used to some extent as a soiling crop, hut it is 
not fts Will auiteid for ihh* purpow^ as th« sorghums *nd some of th* 
sunill grains, t'oarl millet is better for use as a greon feed than tho 
fo.xtail millets, hecanse of its lurgcr yield and its aTiility to mako a 
second gitnvth after Iwinj; cut down; and both pearl initlot and 
barnyard millot aro botttir silage <'ro|>s than fo.xtail millot, ber«nso 
of their larger yields and greater sucoideiico. 

I DrlKgi, 1>. J., ami Shnnti, 11. T.. The tralfr rfqiilrpnifnt or pLinis. 1". Ufpt. Art., Ilitr. Ptont 
Iritlua. Dill. SW, p. 7JI. mil. 
ItBJatlve wirt*T«ntff«iiiiiit of i>l*rf!a. /« Jmtr. Ajtr. l**WBri*, v. 3, ne. 1, p. 17. WH. 



tOXTAIL MILLET IN THE UNITED STATU. 



Soino farmers have made iiso of millet as a moans of ridding a 
field of woods. It is vory offoctivo for this purposo, on accom>t of 
the completonfww *nth whioli its roots occupy tho surface soil, tho 
^ood stands usually obtainod, and tho vigor of tho oarly growth. 

VARIETIES OP MILLET. 

Tho foxtail group of millets includes ton or moro varictio.'?, which 
are quite distinct in habit of growth and adaptation to diilcrcnt 
dimfttic conditions, although 
all arc very closely relftt#d 
botaiiicuUy. 

CQSdMON MfLLET. 

Common millet hm hmn va- 
riously knownvte tho sped trtide 
untler tho names' Early Har- 
vest, Missouri (in pari), Dakot* 
(in part), and Italian millet. 
Tlio dato when it was intro- 
duc#d in th« United St«f(es is 
not definitely kno^\Ti, hut it. was 
ono of the fn-st t o bo grown in 
Hvis country. It is pl«nt«d 
rather extensively over the en- 
tire area where nvillets are 
grown anil m«k»H up a Itirg* 
percentage of tlio acreage of 
miUets in tho Dakota^, Iowm, 
Nebraska, Kansas, and Okla- 
homa. In tho Southern States 
German millet is moro widely 
grown tlian tlic Common millet. 
This is very largely duo to a 
longer growing season in these 
States and tho correspondingly 
larger yield of German millet. 

Common millet is fine 
stemmed and l«*fy, with a close, compact liead, tajiering slightly 
toward tho upper end, the lower part of the head usually 
being looser than tho middle and upper part. (Fig. 1.) The indi- 
vidual seed is yellow to straw color, oval to Oillif>tical in outline, 
and d(Jcid»dly flattened on one side. Cnmniou niilloi is cliaraeter- 
isswl by a short season of growth, bj'ing one of the earliest of tho 
foxtail millets. Torfts in the Central Sbattts show that uiulor *¥arago 




Flo. L— A single plant of Common mlllot, showing the 
charwteTsoI the head and the tillers. 



iWUIftuM, T.A. Millota. 1'. S. Drpt. Agr., Tarni^rs' liuMOl, p. 10. I4i». 
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conditions it can 1)0 cut 00 days after the (Into when so\\ti, and in 
many casos only f)0 dn^'s arc rcqiiirod for it to jnaturo siifTiciontly 
fer Itay, Under fRvorftlde t<indtt4oiis it produce 1 to 2 t^ns of h«y 

to tlio aero, and 
this hay ia of first- 
cl*4« quality on rc- 
comit of tlioslondor 
utamn and abuntlant 

Tn European oonn- 
trins, CKpcciall}' in 
Fr*ncc, th* Com- 
mon niillot iri known 
quite widely in tlio 
seed trade as Green 
California. Com- 
mon millet rcsoni- 
l)l»ri the wild foxtail 
more cloKoly than 
any other variety 
doe.s, andthisiftgood 
reason for tho hdiof 
ttiat it was tho ear- 
liest culdvated ty)i6 
of foxtail nuUot. 

COLD MINE AND CALI- 
FORNIA MILtKTS. 

Tlieso arc heavy- 
yielding varietiff*, 
closely relatwt to 
C o m m o n millet, 
Xeitlier of these vii- 
riKies is ^-^ry wwll 
known, but the 
Gold Mine ospe- 
cinHy deserr^S a 
wider utilization 
and should be 
planted by f«rni*rs 
in prpfcronG» to Common millet in *fC*ioiwi whwe swd of it is availaide. 

OERMAN MILLET, 

'flii* variety is often sold iw "Golden millet," which is about the 
onh* tif*d>o Hum*, othw fetijui German milltt, which is wmi for it ftt 
the i)r(««fit tsime. 




Fm. 3, — Oerman mlllft grown from iioisthern seed at Clillllcothe, Tei 
In tmif: 



FOXTAIL MILLET IN THE UNITED STATES. 9 

Sevornl writers liavo confused this variety with the Hungarian 
niillot, which camo to tho United Stntea under the technical name 
of Panicum germanicwm ftnd warn locally gro\™ for several years :«e 
"Gorman millet." Gormnn millet, on the other hand, was known 
ill early days aii "Bengal grass," hut just how this name originated 
can not bo determined. This variety l>eearae important first in the 
central valley' of Tennessee, and this locality has continued to be the 
center of its distribution, many fanners in tho vicinity of Frankhn, ' 
Tonu,, making a specialty of the production of Gorman millot seed. 
Jn tho Southern States it has almost entirely supplanted other 
fextiiil millets and besides is perhaps the principal millet in the 
Cent^ial States, sine® it is handled by more seedsmen than any other 
variety. Tu many places whore it is grown, tho soason is not long 
enougli to mature a seed crop, but it l)ceomcs sufReiently mature for 
hay and niiiko.s larger yields than the earlier kinds, 

German millet has heavy stems, witli broad loaves and a distinctly 
lobcd head, nearly twice tho diameter of that of Common millet, but 






Fio. 3.— Rtierta of Common (l), (lertnim (2), and Hungarian (3) millet, showing mHorcnocs la siic, shape, 
and surface characters. These draM-inga and the explanation of this fljture In tho text were furnished 
by F. 11. UtUman, assistant botaiitet, S«jd [.ohoratory, United Stat* Departmwit <J( AgtlcultuTft. 

only slightly longer and not so coniiiact, (Pig. 2.) The individual 
setuls are :<inallt'r and mero nearly round in outline tlian those of 
Coniiuon millet. Thft "Surface of the scfd coat of Germftn millet is 
quite rough, witli nunici"oiis minute elevations, which give it a dull 
fljtpoarancc, while Common millet seed has only indistinct transverse 
ridges, wliioh give it a ]iolislic.d or somewhat shiny ajjpearance. 
(Fig. 3.) Another dilTercncc between tho seed of these two varie- 
ties lies in the length of tho internotlo between the first and second 
empty ghiines. lii Gferman millot this intwnode is noticeably longer 
than ill Common millet. These difFerenccs, wliich can bo plainly dis- 
cerned with tho aid of a small hand lens, provide a ready method of 
disHiigiii.<liinpGermAn millet from Common millet bynn examinfttion 
of the- seed alone, but tliese ciiaracteristlcs are not sufliciont to set 
these varieties n]>art from all other varieties of foxtail millet; for ex- 
nmpl^, Goldpii WoikIm- millet hfw isteds which havfc Mio same charftc- 
teristics m tJiosc of German millet, and the 3'ellow seeds in Hungarian 
millet are similar to those of Conuuou millet. Besideii these two wcll- 



717r6''~B<in. 703—17 2 



10 



known millets, importeil varieties ol)tained in China and Xfanchuria 
Imvo i^ood to all apponrancos identical with tlmt of Gorman millet, 
hut arc diirerent in their habit of growfeh and not so *fthi«ble from 
a forage standpoint. Tlie chief need in the past, however, lias been a 
method of distinguishing botwoon soed of Common and that of (lor- 
nniii millet, wliich vnrieticH arc often fomul mixed in commercial 
seed. Tile metliod describetl is olTcjod as a. sohitjion of this problani 
alone. 

A belief ia ])revalent in the Northern and Central S4i»4#s that iifter 
Gennnfi millet hiis been grown in tliewe localities for several yeai-s it 
deteriorates or takes on the habit of growth and other characteristics 
of Common millet. True Gennun millet, does not always mature 
pei-feotly in the latitude of Iowa and Xebrnska, and seed obtained 
from plantings of the German jnillet in these States is ajtt to consist 
rflUier largely of the earlier and snuiUer fonns, which rflfswnhle Com- 
nioM millet. It is this fact, no doubt, which has givtwi ri«e tt> the 
belief that G«rman millet will not uiRint«iin its charnctttristies when 
grown continuously for several seiiHons in the lutitiidit of central 
Illinois, lown, «nd Nebraska. A comparison of noii hern-grown with 
southern-grown seed at Arlington Farm, Va., showed very little dif- 
fcrinoe between the two crops so fur as vigor of growth or j-ield of 
hay was concerned, but the southern seed produced a more utiifonn 
Riid disUnct-jvely Oeinimi l\^>t) of plants »nd had a much siunlWr 
admixture of Common millet in it than the crop from northern seed. 

Gmnan millet is a long-season variety, rctpnring on the aver^g* 
about 87 days, although under favorable conditions 65 days art snlH- 
cieJit for a hay croj). Tho hay yield is Inrger thn!> that of Common 
millet, but the quality of tho hay is not so good. 

GOLDKN WONDKR MILLET. 

This variety has n he/ivy stem and bj-oad leaves very much like 
thoftc of the Gcnnau millet, but the iMwd, although distinctly lohwl, 
is more compact, longer, and more slender than that of the latter 
variety, and the bristles are so short as to bo scarcely noticeable, 
(Fig. 4.) It makes good yields of both forago iiijd st^«d und for n 
time was widely advertised as a new millet of very desirable (luali- 
ties, but it was found to be more easily injured by dry wcatlier than 
otluM" well-known varieties, and the difhciilty of obtaining i^i«.blc 
seed of it has prev*ntod its wido utilization. 

nUNOAlUAN MILLET. 

This variety probably originattid in Europe, but it was grown 
in tho Ujiited States as early as l&>iO. It did not become poi)ular, 
however, until after its distrilmtion by the Patent Ofliee in 1S54 
under tho iiamo of Moha dc llongrie or Panicum gtrman-ic-um. It 
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spcnu'd cspccifiUy ■well adapted to (ho lieli soils of tho Mississippi 
Vnlley Slntes iiiid in Jowii came to 1)« known as "JIungnrian {^nias." 
In otiMir Sttittw it mt» j^ruwm «tid*r Mie 



iitinio of "GeriiitJin jiiillet," pmbaMy '■' 
cause of the botanical nninc which was 
uttadied to it l)y tlio Piitcnt Oilice at 
the time of its inlrodnction and the be- 
lief thai, it came frt>ni Germmiy. This 
mune for llungnrinn millet j;radnally 
fell into dLsuaeas the other variety, which 
wc now know ns Genuan millet, came to 
b« bettor known. 

Many seed dealers and fanners still 
call the voriety " Ilimj^ftriun grass," uiul 
this muno is even now used in pnblica- 
tions. The use, of such a lith> for this ' 
millet is unwarranted and shouhl be dis- 
continued, OS it givesi rim to confusion 
with Hungarian l)rome-gra,ss, nn entirely 
distinct grass which is not at all related 
to Hnngarinn millet. By referring; to 
this variety properly as llnngHrian mil- 
let no confusion can exist. 

Muu|5<*nau luiUet is characterized by 
a small, compact head, which in size and 
shape r(«(«iibles that of Qnnmoii millet 
v«^' closely. The bristles, ho\TOver, are 
usually purple in color, whicli, with tho 
inCermi.xtureof dark-colored seeds, f,MV(« 
thclicad a darker appearance than that, 
of Conunon millet. (Fig. ,'5.) The iudi- 
viduid Be#<ls Iibvc the s«ni(! ovwl or elli])- 
tical outline as those of the Common 
millet, but the color varies from pale 
yellow to bro^vn, and sometimes very 
dark puqile. Seeds of botli coloisi urn 
fcnmd in on« head, but the colors are 
not ini.xfd in k single sewl. 'Hie season 
of maturity is aliont the same as that of 
Couuiion nuUet, avdraging 6'J days in 




t!)0 CenlrnI Stat<«, but this variety will y,n.^._Ai«,«.iaro<,ij*nw<»,..<.Tmnw: 
mature for hay ill 51 days when soil and Uiigth, lo Hwhia: dhuwior, ihrt*- 
c lii ini t ic c ondi tions arc r i^l it. H u ngii ri a n """^h" »" ■"•■h- 
nuB»t is not so well ndt»pt#d to dry cliumtcs as the ConinKju millet, 
and the yk4d in siioli keaWaiw is t|)t to be sinsll, but m Uie K««toni 
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States, whcro the minfftll ia gr«ftt»r, Huri^nriaii ii»M«t dom wtiti. und 
is wiiUily {jrowii. 

The qimKty of tho hny k Urst diftsw, rtnd #li«ifiieftt niiftlyson seini U^ 
indicato i\ slijjlilly higher jirotoin value for it thfiii for tlie hays of 
other millota. The imiiti objection to J Itingiirian niilJct in the humid re- 
gions hft«hocn its tend- 
ency to vohiiiteer tind 
l)(>rHist on the hind 
vhantft-w it was Al- 
lowed fo produce seed. 

SUk^IAN MILLET. 

This variety was ob- 
tained from Rnssia 
about 1R95 and was 
hftndi<>d by the seed 
trade under this imnie 
for n innnber of years 
licforo the otiier two 
orange-seeded viirio- 
ties, Knrsk and Tiir- 
kestnn, were introdiioed 
by the United States 
Bepiirtraent of Agrieiil- 
turo. Siberian millet 
is hardv and dioneht 
resistant and in suited 
to Minnaeota, the l)a- 
kotiis, Montana, Wy- 
oming, Colorado, 
w^toa-n Xebraskn, and 
western Kansas. In 
habit of growth and 
vegetative eharncters 
generally it is {pnto 
sunihir to Common 
millet, but it is a kiflo 
more vigorous, anil the head is somewhat hir^jer, (I' ig. 0.) 

The aoftds, although similar in shape to those of Common millet 
in some chs«s m\t\ in others round likw filiose of Oerm»ri millet, are 
Always orange in color, and this (diameter provides an easy metho<I 
of identifying the variety when seed is i)iti'cliased. The season of 
growth is slightly haiger than that of Common millet and the yield 
m somewhat lai-ger, the hay being about the same as that of (\iinmoi\ 
millet in quality iind fetiling value. 




yia, 5.— A ntngto plant n( lliitifiurrnn nitllet. 
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KtJRSK MILLET. 

Tills varipty is reaily a seloction from tlio Siberian millet. It was 
obtained by tlio United States Depflrtment of Agriculturo in 1899, 
from tho Proviucc of Kurskj Russia; whcnco its nnmo. 

Kursk niillet has becomo popular in the western parts of North 
Dakota and South Dakota and in oasttrn Montnna and Wyoming, 
where no other variety can 
ho so well (lopendod upon to 
produce a hay crop in seasons 
of drought. Farther south 
and east, whero tho rainfall 
is greiitev aiul the growing 
season somewhat longer, tho 
Gold ifine, Gennan, and Tur- 
kestan millets will outyiehl 
tho Kursk considerably. 

Kursk millet difFers from 
tho partat strain, Siberian mil- 
let, in being somewhat less 
vigorous in growth and hav- 
ing a smaller, more compact 
head. Tho head resembles 
that of Hungarian millet very 
clossly in sixc find shape and 
also in having pur))le-tipped 
or entirely jnirple bristles, 
Kursk millet is nmch nioro 
uniform than tho comn\crclal 
Siberian millet, beeausoit has 
betui the subject of selection 
during nearly the entire iicriod 
.since its introdnction into the 
Unitod Stftkis. Tliis variety 
is the earliest of all foxtail 
millets, requiring an avenigo 
of only &1 days to produce a F«fl.«.-.vsii>Ric plant ..tsu^rtennuuct. 

buy crop, nn(l in numy rases it has been ready to cut for hay in 45 
days from the date of seetling. Ifc produces large yields of si'cd, 
oft«*i ^\(M*eding those of tho pi'osn, or broom-corn millet, which is 
considarwl distin«tively a grain luillol . 

TtinKF:STAN MILI.ET. 

Tiiis is a l«rgt, coarse-stenuued variety witli orange seeds, related 
to the Silverinn millot. It was brought to tiio United States in 1907 
from Russian Ttirkostan and is not very widely known. It requires 
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11 long growing scnsoii, iivoraging 93 days, nml produces a large yield 
of hay of ft rnthor jjoor quulity. Turkistau inillot is adaptod only 
to tho Southorn Status, uiid cspoirially to T»xas, 

AINO OH JAPANKNK MILLET. 

Tho use of the nnnie "Jnpiuiese itiillot" for varielics of foxtail 
millet and proso, as well as for tho barnyard inillct, has boon the 
cause of considcra])lo confusion. In the Unitod Statw jjio term 

"Japanese" iii noiv 
res trie tod vtipy gennr- 
nlly to ihc, barnyard 
millet, hut tho Miissn- 
chusctta ex]K* r i ni c n t 
station, about 1SS9,' 
introdufod several 
varieties of foxtail 
millet from Japan nntl 
also some ])roso varie- 
ties, all of which they 
tCBtad and dra1;ributed 
under tlie name "Jap- 
anese millet." The 
proso was distin- 
guished in somo cases 
by calling it ' 'Japanese 
panicle millet," and a 
few AVTiters called the 
foxtail inillct "Japan- 
ese Common," or 
"Japanese foxtail 
millet;" hut this was 
rarely done, and tho 
seed dealers an<l farm- 

l?m, 7,— OinrecUirtalte hp** ct the Ai»6 or "JornH«so faxtait" i i_ r 

millet, showing lack oi uniformity. ors liavc been for ycars 

at a lo*i6 to know just 

what to expect under tho name Japanese millet, Bceause of this 
uncertainty it seems desirable to eeaso using tho term "Japanese" 
in conn«etion with the foxtail millets which huTO originated in 
Japan. Carloton * has suggested tho name Aino for the Japanese 
foxtail inillct. Tho Ainos arc a prehistoric race of Japan who arc 
suppoRftd to have grown this millfet. Among the sjiecimens of Aino 
millet wliieh were furnished to tho United States Deportment of 
Agriculturo there aro somo individuals resembling Comnion millet 
very closdy, whil« others aro more likie the Gold*u Wonder, this 

I Broolo, W. P., and others, rcrtlliiers. Mass. (natrh.) Agr. Exp. Sta. Bill. IS, p. 93, BS. 1R92. 

' CarlPtoo, M. A. Millets. M Itallpy,L. II., ryelopotlla ol American Affrlculturo, v. 2, p. 472-173. >W7. 
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variety weming uuicli K'ss vniiforiu tlmn tlii' otliiwH jusl (l«*iyiV)i>tl, 
(Kig. 7.) It li«s b*»i of htm v»Iu« ki Uie UiiiliKi Stol w tlwMi iMitr 
wcll-kmiwiv luillMn «inl in not liktijy Ui gain ma)f iiit-ioi) a** » stmidwrt] 
viiricl y. 

CO^^Il•AlMlft)^• <»F VA«l*mF^. 

Tlio (•lii<'f (1 iffcroiicr.s in tlio pluiit el in meters t)f (ho ])riiipij)al viiric- 
ties of foxliiil luilK't iintl tlteir nvernge yields, ii)dici)iO(l Ijy e.\- 
pmuicnt slution rosalt^ for tli#»fiMt of tlit Unititil Stutse, 

are givt-n in ThUIis II in comjvnrison willi thorn of ]iro*o and Siuliin 
grii-srt. (Fig. S.) 




ria. 8.— Kursk mllUL (on Die rliih() aikI Stulan KrusB (nii itic li-rt) nt litxlfVId, K. Dak., AUKusl 10, luitl, 

••9 days f mm ditt of HiptlnE. 

Afost seed finns now rurry in slock only llie well-kiiowu vurietloa 
iind list (licni inidcr tlioii- jmiper vurieliil names, n ])niclieo wliidi can 
not bo too highly commanded. Tlie fro(ju«iey with whicli thcj differ- 
ent varieties were listed in tlie lOlfi catuJo<;neH of 22 seed firms, - 
selected as representative <(f uU soctionw of (he, United St(\<es, is m 
follows; 

rifrman 21 ftrnm. ] ('oiiiiiioii 7 firmn. 

IIuiigHriaii 16 fintm. Kurflk 3 firinn. 

Sibwittii.. 10 firm*. I M*ko*».... 1 firm. 

Tho above list inclndcs all of tho foxtail millets advertised hy (hesp 
22 seed finns, and it will l>o nc>t<fd that the l)tikotn, whicli listerl by 
only one firm, is iim only vnrirty not {j*»i«rnjly r*eojrni»*kl. r« jjinny 
cases the Germnn millet was listed as "Gennini or Golden," nnd in 
several instances Ilnngarinn millet was listed as "llnngarinn grass," 

There ftr« mmy ol3i#- di#M»tst iyp^ of foxiwil mill«t besides tkm 
Vftri«tiie«; which Imvu htmi d«M:ril)#d, biil> no oyiw>) h«v# «xhilnt*L] 
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siifl'iciMit promiso to warrtiiit tlu*ir tlisciwriioii in this l)iilj{>tiii. It is 
quite poasihlo tliat bettor v«ri»tio« of iniUot may be developed than 
the Gonnan, Common, Hiuignridn, or Kin-sk, hut the«o variotios asora 
to supply the needs of tJie farmerH at the ])resciit time. 

Tabit II, — PUmt characters of the priticipai mrktUi of Joztail millet and yields oj 
lAme wMktj, jrrote, ttntl A**M ffroM/ar 4i^erei*t iteikim of tke Umiiml States. 

llfmtftJt^KBMt t'LANT CHARACTIItll Or THE I'KINaFAL V'jLHIETIIifl (ir FOXTAIL MlU.IT. 



VarMy, 



Common 

owtnui 

<WJ«i Weoder. 
OdIiI Vbit 



Hantartan. 
Slbarton.... 



KuTJk 

Turtaotan.. 



Aver- 

rfoii 01 
([fowth. 



Pat'. 
M 

S7 



»l»m. 



Blnndw ■ 

Stout... 

..dn..... 

Uetllum. 

Stauler . 
Medium. 

fHmiittir . 
Stout. .. 



head.* 



Modlum. 
IJirge... 

...do 

MHllum, 



Small.., 
iletUtim. 

Rmnll... 



Chnractw 
of hiuul. 



Not lobed. 

Distinctly 

lobtxl. 
..do 



Notlohwl, 



.do., 
.do., 



..do 

loli#d. 



LoTLIt. 

...do. 



rotor ol 
bristles. 



I'ale yel- 
low. 

Gr(*n to 
purpto. 

r»t* yel- 
low. 

..do. 



Furple.. 
..do..... 



.do., 
■do.. 



Outline Dj 
seed. 



f)val to 
elliptical. 
Oound.... 

..do. 



Oval to 
elUptlcat. 

..do 

..do 



..do.. 
..do.. 



Color of 
seed. 



rot* yd. 
low. 
Do. 

Do. 

Do. 



Pale 

ange. 

Do. 

Do. 



IdnlHy. 



lirMt riiklnt: 

}4tiiit«m 

Vwlnl 

Heuthern.., 
Xorthern Miinl.«lppl Valley. 

NarthoAfitern nrn lielt 

SoulhiHutem States 



l.«nfltli 



Ytart. 
t, 
4 
A 
7 
7 
4 



Kay per aerB<ton.i). 



Koitall millet.i. 



Com- 


fJer- 


mon. 


nrun. 




I.M 


1.71 


3.7lt 




3. la 


I. HO 


3.1.1 


a.,u 


1(3,73 




3.K 



3.(H 
1.37 
3.18 



noM 

.Mine. 



3.3(1 



Hunga- 
rian. 



1. .HS 
1.37 
3.OT 

2. .HO 
3.43 



Turke- 
stan. 



1.73 

a. in 

HI 



ItOflO. 



1.27 



3.(H 
3. S3 



Riidui 



3.» 

xm 

3.7* 
3.3X 
3.20 
3.« 



• In this do-vi the term ">mnl!" IniHealm heml* 3 to 41 Snr-hrslmm rtiiI nnc^-toiH to ftve-#hihvh» Imfc In 
dlairwter; "medium" ItuIIcuIbs hfniln4) too Inrhm lonj( anil nv-e-cl|!hHi3 to thri'i'- fourths lni?hln d-iamotef; 
"larjte" Indicates heatlae tn » Iwliea li*nit awl I lo 11 Inohea In diameter. 

» tfnder thUi daaiclbttirin "iaBg"-l«dimlM lirlii»BsJo(«w*him'Hi»»)ill£**!.maktTw'the Hmits ain>«ir 
hrl(tly; "short" indtcaleii lirhtlHi shMer iw alxnit eqiMl m leiif^h to tlte iipiketeta, ttmt the li«Kt{ ap- 
pears smooth. 

d flome pale yellow, some purple or bhick. 
Thehqth yield n( Oerraan inlllel la lartrel/due to Use Ohio OidirM, whiriiRlve Cermttn mlllel«n«vera(re 
yield alS.I tens <rf hay jwr arre For n pvrlal «I ai \ years. 

PBKPARATION OP TIIK SEKIl HKD. 

'Hie inillotrt lire u.suftiiy sown on spring plowing hecaiiHo of their 
t»* m It cklvh crop, Km\ iirfeo on i«».count of their heing seeded htte in 
the sprincr. Sprinjj-phiwed is prefenihle to fiiJI-pUiwed hmd, he- 
CH.U.-40 the operation of plowiiit^ umudly destroys one crop of weeds. 
If the plovunni; io (feme about two weeks before the time for setsding, 
another crop of wwmI seeds will germinate, and this seeoiu\ crop can 
ho killed by ciiltivn.tin<; tiie ground thorougldy with a spike-tooth 
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harrow or a diak. If a disk is used it should not bo sot at too great 
an angle, and it is usually best to lap half way, so that the ground 
^ill not bo ridged. When fall plo^^ing is used for the seed bod it 
should always be disked boforo sowing tho millet. A rather fitio and 
firm sood bod is nocossary on account of tho small size of tho soods, 
and tho ground should be thoroughly leveled and all of tho clods 
crushed, so that thoro will bo no unovcnnosa in tho surface to interfoTo 
with tho mowing macliino. Clods aro also disadvantageous because 
they aro &pt to be ^th#r«d up by tho r%k» and remain in tho hay, 
adding considorablo usele*.-? weiglit as wall as making tlio li*y dusty 
and dirty. 

DATE OP SEEDING. 



The time of seeding millets jjonnits consldorablo latitude because 
of their short season of <Towth. Millet should not bo sown, however, 




Fia. 9.— OmUMB TBftp ot tho United Btnies, showing Iht avufage date of Iho first killing frost In 
•utumii, (IS Imltelitid by Plate XIX, Wither Hureau Bullotin Q (lOOfi). 



until tiio ground te warm. This moans ordinarily about im^ or thrtw 
weeks after coni-plantiiig timo. In tho Contrul States tho preferable 
time for seeding lies botwoen tho last of May and tho middle of June. 
MiUet nuiy bo sovni three weeks earlier tlisn this, howftvor, in cftse of 
nn early spring. From this date it can be sown with reasonable hope 
of succass at any timo tip to August 1, and -in tho Snuthorn Statos 
eren later. Tho last seeding sli(nild allow for 60 to 70 daj'S of Rowing 
season boforo the normal date of tho first killing frost, as indicated on 
tho Weather Bureau chart (fig. 9). By consulting this chart tho 
limits of soctling dates for miUot can bo readily dot#rminod, within 
reftsomiblo limits, for any ]>art of tho United States. 
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If woatlior conditions are favorahlo, a oTitting of millot can ofthti 
be obtained 45 duys from tbc date of seeding Unfavorable condi- 
tions, liowww, fnclwd'nig ©itlief « period of drought or unseasonably 
cool wnatlier, roaiilt in an avorago poriod of about 70 days for Com- 
mon, Kurwk, and Hungarian millet and 85 days for German millot. 

Where tb(* HB««on h long it St* oft**n ponsiblo to obtain a crop of 
millet after harvesting small grain, snch !is oats, barley, or fall wheat. 
In such ('.asea the ground may bo propiirod for seeding by diskiiig the 
stubble. Dotible cropping of %hm nntnro, wlioro both crojis are non- 
lognm(«, \ti not a good practice, sinco tho following crop is Tisually 
very much reduced. It should bo ro-sortod to, thorofnre, oidy in 
oftfte* of »vid»nt niH>d of hay. 

RATK or «««DING, 

In tlio more humid areas it is a good practice to seed 25 to ."^O 
pounds (about 2 pecks) of millet per acre, In somtarid distriets tho 
rate can be reduced to 10 or 15 pomuls per acre, especially if tho sood 
bed is in good condition and a grain drill is Tised so that tho seed will 
bo applied uniformly over the entire surface, It is always well to 
use sufricient seed, so that weeds will not have an opportunity to 
obtain a ftwthold in tlio millot field. It is much bettor to have 
millot plants occupying tiio soil than to haw spaces filled with woods, 

METHOD OF SEEING. 

Whore the seoil bed has been put in good coiulition and sufliciont 
seed IS used, it is easy to obtain a good stand of mdlet either by 
using a grain drill or by broadcasting tho seed. Care should be taken 
not to cover the seed too deeply inJoss tho soil is loose and rather 
dry on tlio surface, if tho siirfaco is slightly rough, as it will be left 
aftor using a s|iike-U)oth barrow, a light harrowing, with tho tooth 
of tiie harrow sloped backward at an anglo of 45°, will bo sufTicicnt 
to cover lm«idi».>^litHl M*d, Whwre there is no danger iff tho aurfaao. 
of ti(o soil bakinn, *• pl«nk or other drag will cover tho seed and 
often insure a b«iWw y;uruiiu«,Uon than tiio spike-tooth harrow, 
b«e«us« such tools pack'thn soil around th<i s^tnl. 

It is advised wherns'er pos.sii)lo to use a grain drill in seeding 
millet, If difhculty is encountered in adjusting tho feed so as to 
limit properly the quantity of seed planted, this can be remedied 
either by mixing wheat bran or some other inert matter with the 
^ieed or by stopping up altermite holes in the drill. If the seed is 
mixml with about twii-e its tpiuntity of waekiul wlu+iit ami the drill 
se* to low 3 to -i pecks of whewt, it will distribute 20 to '2."> iiwunda 
of the millet siHsd per acre. 

Some writing havxi i»dv«f(d c.ultivftliii|f tho millet with a spring- 
tooth harrow »ft-*»r it Ima conui through tho soil aiul r«achefl n Iwigbt 
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of 3 or 4 inchoB. This is usually not nec#«^ry, }io=wev«i', unless tlio 
sorfaco of the ground is bakod nnd hard. Even then thcro is danger 
of destroying a considorablc porccntagoof the young plants, and ox- 
pcrimontal tests havo showni tliat such culture do os not often result 
in incr««s»d yields of Imy, 

HABVHSTING MILLET FOK HAY. 

Millet t^an he cut for hay with ft mower in the samn mtimior as 
timothy or any other hay oro]>. It usually stands erect and does 
not ofton intorfero with tlie porfeiit operation of the mower. That 
which is cut early in tlio morning, if there is ahundaiit sunsliina, ewn 
usually ho raked into windrows late in the aftomoen. It is well, 
liowoYor, to allow it to cure in tlio swath about one day, after which 
it c«n h» rftked into windrows and all(n««l to wire siiffici«iitly to bo 
placed in cecks like timothy. After standing a week or mere in 
the cock it can then bo stacked or halod. Millet hay sheds water 




Via. 10,— A aSlKacro flciil of milfet harv«Bt«il (ar sraii in wwt«rn Kansw. 



well, and if the cocks are properly built light rains will net do much 
damage. Canvas covers for the cocks, hewovor, will save a groat 
deal of hay. 

If. the hay is dosigno^l for general use, that is, for feeding both 
cattle aiul horses, it should bo cut just after blooming. The feeding 
value of the hay is perhaps grnftt*|!t fj-oni this time until the seed 
readies the milk stiige. 

HARVESTING MILLET FOR SEED. 

Where a seed crop is tlie object, millet is best hai-\'csted with a 
grain binder and placed in shocks like bundle grain. It can bo 
allowed to stand in the i\<4d until tJie grain in the head can !>• rubbed 
out in the hand. When it has itsaohed this stage of maturity there 
will be little trouble about the millet spoiling in the bundle unless a 
period of wot weariiir is? encouiitored. (.Fig- 10.) In climates where 
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floudy, v:ot woatlicr is iipt to piovaii diiriiij^ Iho liar\'ostiiig soast)ii 
it id Lclttu- 'to cut tlio millot with a mowor and handle it as ono would 
R hay crop. This niotJiod, ]iom*r#r, wn.^'ik^ wntriddrabJo oi tlio s*m\, 
-which shattein out wbcin the crop is being placed in tho cock and 
later when hauled to tho stack. Cutting with a grain biudor pre- 
vents Hi groat d^ftl of tliis loss anti also loaves tho milliit in better 
siiape to be tbrasliod, so tliat tho t*isk of thrashing c<in bo acwm- 
plishod nioro salisfaclorily. 

THRASHING MILLET. 

Millot can bo thrashed with an ordinary grain separator, tho only 
change n«ws«firy being a substitution of si-rw.ns cnpftble of handling 
the smsilJ seed. CloTcr screnijis iiro often used for millot. Whore 
tho crop has boon harvested with a binder the concaves do not need 
to bo set very dose to tho cylinder, as tli» soed sholk out very easily, 
lender such conditioiis the straw will not be broken up !)adly, and 
littlo trash or inert matter will be present in the sood Tho air 
blast shoidd bo rogulakid so tli«t only tho immature, noiigerminablo 
seods will be blown out witlr^fe ohalT, 

# «' 

FEKDING ^pUE OF MILLIT HAY. 

llillet hay is usually considered inferior to that of timothy and 
some of tho other tamo grasses. Tliis is due to some extent to its 
\mmr pdlfttahilfty, but ako "ft' the injurious effect which it often has 
on horses Avhen fed continuously as tho solo roughage, Tho hay is 
slightly laxative and al.so acts as a diuretic, its offcet on tho kidneys 
being p»rtieul«rly noticeablo in ho^^s^», 

The hay can be fed without danger to cattle and sheep. As a 
feed for dairy cows it is vtUucd by some, although others say it 
produces fat and decreases tbo milk ilow. Chemical analyses show 
tliat nnllet compares favorably with tunothy and Johnson grass in 
the actual amount of the different food clomeuts which it contains. 
Table III presents the average of a number of analyses, compiled by 
Jfr. G. L. Bidwell, of tiie Bureau of Chemistry, Unit<?d States De- 
partment of Agriculture. 

Taiile III. — Food cCniurUs in Ihetlry maUrr of millfl, timoihy, and Johnson grass. 
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The digi^stibility of thcso tliffcrcnt eloiiunits is uhout tho soihp in 
mUlct fts in timothy, and sonicwlint Uwtw in Johnson gra-ss tlinii in 
eibJiw of t-hc otherSf. 

The Connect icnt (Storrs) experiment station found Jlungariiui 
niillot inferior to rwl-clovw bay when it was fed t« dmiry cows, liotli 
th« qiiwvtity of Hi^k *nd t^i* jwrcntft^^ <>f l>uk«r fat rner*H*ed hy h 
change from inilk-t to red-clover huy. 

Tho gonend opinion iiniong feeders is tliat millet \my is soincwlmt 
more cfftHHivc thiwi prairie h«j m tt roughi^« for fro^winf stoclc, 
espceiallj' cfittlo und slice^). Vwy few, Iiowcvpt, con»id*r it •ifuwl 
to alfalfa or clover hiiy. 

INJURIOUS EFFECT OF MILLCT ON HOIISKS. 

Th« injurious effect of u contitnioiis nition of millet huy on liorsoB 
was studiwl l»r Dr. T. t>. Hiitebduch,' of tir« Nortli DhIioIm #xi>wri- 
ment station, in 1896. llo fonnd Ihut when ti liurao was fet! millet 
exclusively as a rouf^hago for any considersblo period a gcnartd 
d(*l>ility Wfts evident, tiiul this inlftr (lev<iilopi*tl into »i softMiiiig ttf 
tho bones and inability to stand. Cessation of the nso of the millet 
liay resulted almost iinmediatdy in iuiproveniMit in tho condition 
of tb« hf>fse, whiJe a r««Mn]}4*oJi of t4i© inill»t f«lwUMj» was fwB'o***! 
by ft relapse. Dr, E. F. Ladd later fonnd that tlio injury was caused 
by a glucosid called setarian, which is ])re.sent in millet iiaj^ whether 
m«turo or not. 

Tho belief i** general that njiUet cut before seed Inw formcxl ia 
much less injurious to liorsw, but the North Dakota e.\pcrimonta 
show«d (lv«t cuttirtf it before Hit B«*l*tw forni#tl will not prev«»it 
injury. This injurious cfToct is noted (!) as producing un increased 
action of the kidneys; (2) in causing hinicncss «nd swelling of the 
joints; (.'1) in producing infusion of blood into tins joints; and (4) in 
destroying tho te.xturo of tho l)one, rendering it softer and less tena- 
cious, 30 that the ligaments aro often torn loose from the bono and 
tli« boim di*mselves break caailj'. These results were verified by 
a post-mortem examination of two horses which hail been fed millet 
as their solo roughago and can scarcely be subject to doubt, oven 
though inany ncwsjjaper articles deny that there is any danger in 
feeding millet hay to 'horses. When fetl spiiringly in eoinicction 
with otlier kinds of hay, tliero is little danger of injury, and it can 
bii xtmd in this way with good <^«ct t« anfm»nt a rouj^ln^^c rMlion 
for horsti, 

GROWiNG MILLETS IN MIXTUKI^ MTM LK«)!«BS. 

Millets are sometimes used in mixture* witli «ioW]>arwj or »oy l>eft-na 
a.s a soiling or Iniy crop for dairy oowh. 'I'his practice is mmm oft*n 

> nim^tMti, T. I>. F*e4liw of mIM l« hmm. N. IXik. Af!r. Ms. HtdL 20, |k m-m. im. 
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followed in tlic Southpin vStntcrt thfin in those farther nortli. If one 
oxpwts t(i ittiliz<* ri inixttiro of tliis kind, rare must bo usml in aolcct- 
iiig Wl« v»rT**i» of initk»t iind cowpcte or aoy beans, so that tht two 
Koiistitnonta of tho mixturo will firrivo at maturity at about the aaiuo 
time. If Coininon millet is used, aomo very early variety of cow- 
or s«y Iwfliiwt must I* S0«tl«<! in connection with it. With th« 
Gonnnii millet, varieties like the Wliippoorwill, New Era, or Hay 
cowpca-s or the I'ckiujj; or Wilson soy beans succwod quite woU in 
Aixnd fl#«diup). 

Mixturcri of millet and lof^umes produce a hny of better «iuahty 
than the miUot iilone, so far as fpedin<^ viduo is concerned, aince tho 
l%umea »dd tlic w«ct»««ry prt)t»in ^tenant to the hay. 'Hie iniUiet 
is beiiofirinl to the le<jmnps fts a hay crop, because of its erect habit 
of "growth and tho eiiao witli which it can bo cured. Such nnxtures 
«r« not i*lwayH 9vrce«f*fut, boeRm» tlio nrtilkt is apt to start growth 
more promptly and crowd out tho le<;iimes cither by shading tboni 
too nmch or by nppmpriating too large a percentage of the availiiblo 
*«1 il*6*»tevr«. 

Another diflicidty experienced is in obtaining a proper mixture. 
Ono way tn uccomplish this is to stop oiich alternate hole in the 
grain drill and avod the l«ij;umos first. Then seed tho millet by run- 
ning tho drill in tho same tracks, nsing only those holes which wore 
previously stopped. It will provide for inoro nearly c<pial growth if 
there is a <lclay of four or live days between tho times of seeding tho 
legumes and the millet. Some provision for raising the hoes or disks 
of the drill which are not working must he made, so that tho legume 
seed \\ hi(!h has sproiit«ri will not bo disturbed. This method, of course, 
necessitates going over tho held twico %\'itb tho drill. WTiero the 
seed is mixed before it is placed in the drill, this double seeding is 
not necessary, but it is almost impossible to maintain a proper mix- 
ture of tho seed as it leaves tho feed in tho drill. Most of the mix- 
turi« are hroadcastod by hand and covered with a hanow. If labor 
is stwwe »nd tho time for seeding is short, this latter method is to 
be recommended. In tho more humid districts 12 to If) pounds of 
millet with 15 to 60 poun<ls (if cowpoa or aoy-benn s*od is advised. 
Where tho rainfall is l<ws abundant, in the 3emi«rid district, S to 10 
pounds of millet with 40 to 4.^ jxnuuls of cowpe* or soy-bean s«od 
is besltw. 

Owii^ to tlio difliculties of seeding and the fact that ofttiines a 
propw proportitni of the lagmnes is not obtained, it is doubtful 
whether wwdiug in mixtiirw will ever become popidar. Experi- 
ments have shown that better jnelds arc (ditained in most cases where 
the two crops ar* |;ro\m s<»))arntiJy. They can he handled to liettcr 
adviuitnge in t\m w^ay; and, nftar harvesting, tho two crops o*n ho 



FOXTAIl. MILLET IN THE UNITED STATES. 



23 



fed alternately or mixed at feeding time, and thus the advantage, so 
far as tlie (quality of the feed is eoiicerned, will bo as fully accom- 
plished »» if the millet had b«en grown in luixturoe mth the Itgumee. 

MILLET AS A GRAIN CROP. 

Foxtail naiUet has never lieen utilized to any great extent as n 
grain crop in the United States. In China antl certain other parts 
of Asia, as was stated in the introduction, it is used more or less as 
human food. So long as wheat can he produwBil in tho United States 
as abundantly and cheaply as iit present little miUr* will bo, grown 
foe human food. One nicthtnl wluch seems most attractive at tho 
present time is the utilization of the decorticated or hull»d grain of 
the mlUots as a breakfast food. Preliminary' tests have shown it to 
be quite palatable when properly prepared, and it should prove a 
strong competitor of the hroakfast foods now on tho market. 

Proso, or broom-corn millet, is moro distinctively a grain millet, 
and it has been used to some extent in North Dakota and South 
Dakota as a grain crop. Trials of tho grain of broom-corn millet 
and tho foxtail miUcts in rations for hogs and hecf cattle indicate 
that it is much less valuable than com for this purpose and does 
not equal barley as a flesh producer. The South Dakota Agrioul- 
turtd Experiment Station found that it took about 8 per cent more 
millet than barley to produce a pound of gain, and on this basis it 
would be about 16 per cent less cfRcient than com m a hog fe«d. 
The meat produced by millet contained a greater percentage of lean 
than that produced by other feeds, and the fat Was softer. For 
feeding st<Mffa it required 37 per cent mere millet than corn to pro* 
duee a pound of gain, 29 per cent more than eats, and 22 per cent 
mero than spelt. 

Yields of 15 to 30 bushels of gr«in are ohtnined under favorable 
conditions, and although broom-eorji millet is considered a grain 
millet, Kursk niiUet has consistently outyieldod it when eompariitivo 
tests were caii-icd on to determine giniii yields. The s««d of the 
Kursk millet, however, is smaller tliun that of broom-corn millet 
and less viJuable when fed whole to stock, as it is more apt to pass 
through tho animal uiidigestad. ^'lien properly fed, however, the 
seed of foxtail millet gives results i)racticiilly equal to those obtained 
with prosOj so that the South Diikota results may be considered as an 
index to its value as grain. In feeding millet grain it is always 
well to crush or p-ind it before giving it to the animal. Mixing it 
mth wheat bran or ailding to the ration som^ »one«itrate like cotton- 
seed meal or linseed «i,ke, whieh ar« high in protein and fat, is rec- 
ommonded. 

A large quantity of miU«t s«kI is used &s eiucken f»ciid and in pre- 
pared bird foods. For such purposes both the foxtail millet and the 
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proso seed cnii bo iistul Avittiout grinding. Aii nnah^is ' of one 
lVoll-kIl«^^^l })ii-d-s('cd propnration shmved it to poiiluin — 



C»nary m»d 4- '5 

Hoinp (hrfely Imlls) 2. W 

RalKj med W 

Common millfft a#od - 7. 76 

Cuttlo bone K 



Total 10.00 



For camvTios and o(h(>r Knndl liirds tJi<' /oxtnil iiiiUot is used n 
great deal, and^ as in tlio above sample, wlioro it is the chi>ap<>st oon- 
stitupiit, it ofWi m»k«« up ftbout lialf the weight of the sample. 
For larger birds tho proso sfod i.<i roJnmoiil}^ used, jind in some oises 
it is substituted for the eaimry seed, to whicli it bears a slight roseni- 
blaJice if light colored. 

The legnl weight p<T buslu'l for seed of the foxtail millets is 50 
pounds ill most States, and weU-eleaned seyd of most vni-ieties \\'ill 
\m found to weigii betw**n 45 and 50 pounds to the bushal vwry ta.)n- 
.^istentJy. 

PASTUUING MILI.ET. 

Most of the millets are not suitable for pasture purposes, and this 
is especially trwo of tho foxtail varictit's. Tl]e main difTirulty lies 
in the shallow root system, whicli allows the plants to be pulled up 
very otisily. iViiothw wpakn«SB of millet as a pasture plant is tiiat 
it do(\s not i-eJU'W its growth very quickly after being cropped off. 
Tho Common and Hungarian varieties are best in this rrai)eet. It is 
not to l)c reoommcndcd, therefore, m a pasture plant excc»pt to 
supply a limited amount of pasture in an emergency for young stock, 
like calves or colts, and even for such animals some other annual 
hay plant might bo i«ed to much bett(?r ftdvwitsge. Wijiter ryo 
or spring oats will furnish more and better pasture than niiUct. 

VALUl OP MILLET IN ROTATIONS. 

Tho millets, being annual crops, ean be used in almost any rotation 
where a spring-sown crop is required. Most farmers who liavo 
grown millet believe it to be rathw exliMistive of soil fertibty. It 
has been proved that no more plant food is removed from the soil by 
millet than by other crops where a like tonnage of iiay is produceiJ. 
It is Jikaly that tiie effect on Mie following crop comes through the 
depletion of available plant food and moisture in the upper 6 or 8 
incites of soil. Othor crops with a deeper root system gather their 
plasit food and moisture from greatw depths, swid tluis the plant 
food required for tli© following crop is not so complwtply p.x!iaust«l 



iCruster.A. A. Millet. Mich. Ap-. Kxp. Sta. liul. UT, p. fO. ISM. 



FOXTAIL JIIIXET IN THE UNITED STATES. 



25 



from llitit portion of llio soil in whicli tlin iitw crof* iiiiist ho^iii jts 
gvowfii. AnOtlittrratisoii wliy iiiilltit niiglit liivvo ftliiid t«ff«>,t. on t1it> fol- 
iowiiigirop iri tlio siiiftll qutititilj' of vejictnlilc iiiiittor Icftoii tlio soil by 
ii crop of millet wliidi h)i.s l>«cii Imrvcistwl for liiiy. The stiihhio wliioii 
i« Mt aftw mowing is oxr*>«dinf;ly short, ntid nil of tin* t-raftli is rHkcd 
up, so tlijil little vog('tttl)k> iiiatttT of luiy kitid is left for tin* pnuUic- 
tiou of liumiis whan tlio stiil)]>]e is plowed iindur, Coiiaiduring nil of 
th«»n« ]>oints, it irt quite ltk«»ly lln^t ihfirt^ is mmw fonndtftjiKti for tfie 
belief (Imt a crop followiiiK millet will lie less tlinn one wliieh follows 
a crop of small grHin or corn, evon tliongit tluvso otJua- erojw urc not 
elftii««(l ft» soil hnilddps, Mill#t, tli«ji»for«, mm not be r«MWiMm«|nd«i 
ms ti ruigultir <w)ns;6ita]»tt in ji-ny nitei4«on, 

UiB OF FRtmuKKWi ¥<m MILLKT. 

It hiLS been fonnd by a number of tests tlint i]u^ use of fertilizers 
on ground wliicli is to be seeded with millet is not advisable. Of the 
throe j>rinci|i*l d*iueiitf) of co)vini«r( ii»'l f9rtili»«rfi; niM*te of sod* is 
more likely' to show a profit thtiii plios|i]jiite or ])otii.sli. This, of 
ooiirife. will depend to aonio extent upon the niitnre of the soil itself. 
Itatlier complete fertjliaair t*»t« wm^t cnwriwl on by tiie Jf«w Jia^ey 
Agricultural Kxperiment Station in 18S8,' The^o ivM^ iucliided 8e])it- 
ralo applications of nitrate of soda, snporpliosplnitc, and nnirinte of 
potasli at the rate of 150 poinidi, 350 potinda, mn) [WirnHh, 
respectively. These llireo fertihj'.er elements were also used in com- 
binations of two and three. Land plaster was also tried, at the rate 
of 400 pounds {wrftwre, aiul barnyard manure, at the rate of tnwiity 
2-horso loads per acre. None of these applications showed a profit 
except the nitrate of soda, and the net gam ni that ruse amounted 
to only 73 cents per acre. 

The Teiiiie.'^see Agricultuntl ICxperiment Station,' on the contrary, 
obtained a decided increase in hay yields with nitratt! of .-toda and 
also with acjd phospliato when applied to inillel fiehls on silt loam 
and stunly-Ioam soils, ifnriate of ])otasli nwd in connection witli 
nitrate of soda and acid phosphate gave an incnnise in yield on some 
■oik, bnt not on other!*. Jji <MtB it a]>petiix<d I(h;s valuable than 
tlio two other elements. Where nitrate of soda was used in conjunc- 
tion with acid phosphntc, IGO pounds ])er acre of the fonner and 150 
to 300 poim<ls of the latter fertilizer were used with profit. The 
acid phosphate and the mnriato of jxitash were harrowed into tlio 
soil Ireforo seeding, while the nitrate of soda was a]>])Iied as a top- 
dr«s*sing nt the- rnte of lOt) pounds p»r Rcre its soon m. the millet 
cttnic nj). 



1 ArnoH, A. P. VIM eiprrlmm^pi. In Ann. Itpt. N. J. Airr. lisp. Sla. 1*^ ji. m-m. t«*. 
' Twin. Agr. Exp, 9U , R»])art trf tx»peT»tlve suJ *xtn)«icffl work, 1M7-S, ]i. n m. IMS. 
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Tim Rliodo lahmd Agriciiltural Experiment Station ' states that 
"this [Gcrmiiii] millet ia iisiuiily injured by heavy applications of 
limo, oven ujwci Acid soil." In tii« oxp«rim«it (k«cril»ed, hewover, 
tsli* application of ii ton of slaked limo per aero just bcforo the crop 
vrm planted rosiiltod in an increase in yield in every case hut one. 
PUoipKftkj forfct'lizwii g*v« nn incros*©<l yiclfl in ©v«"y cftae, but the 
percentage of iiieroaao duo to the pbosph«to wita grcntcr on th« 
unlimod than on tlio Jimcd plats. 

Thoso conflicting results indicate that the profil*blcncss of \ming 
fertilizer for millet depends largely on tho niituro and ncofls of tho 
soil, and thoso noods must bo doteniiiiied sepuratcly for oaeli indi- 
vidual com. Ordimmly fftrtiliaarn shoultl b» a^Jt^ied to other crops 
in the rottitioii ratb»r Mian ♦<> tli« miltot, 

niSKiVSES OF MUXET. 

Tlio foxtail millets arc less subject to dostnictivo plant disoaaca 
than most other cropH. There is in somo cases a slight tendency to 
smut, but this trouble doM not afToet tho hay or»p swrously, and in 
tho Honiiarid rejtioas tho extent of tho diimajjo to tho crop of grain is 
very alight. Tho common atnut of tho foxtail millets is technically 
knowm as Usiilago crmmiti KOrti, and it can bo c»mtrollod by trusting 
tho seed witli hot water or formalin. If tho hot-water treatment ia 
employed, tlio smutted aoed abould lirat bo floatod ofT by throwing 
tho seed loose into cold *vr liikowarm water. Tho seed should then 
bo placed in a poroua Img or woven basket and dipped in water at a 
teinporatnro of 110" to 120" F. to wdrm (ho aood, aftor which it is 
immorsod for 10 minutes in water at a tcmporatiiro of 132" or 133" F. 
Tho tcnipcrftture of llie water slioidd bo retained during tho 10 min- 
utes at not loss than 130" F. After treiitnicnt tho seed is dried 
fluickly, to prevent its sprouting. 

Tlie formalin trontjnent is much simplyr and is gradually supor- 
aedlng the liot-Wftt#r kontmont for smuts. It consists in dipping the 
seo<l in a solution containing 1 pint of formalin to 30 gallons of water. 
Th«3e«d may bo put in sacks or biwkots coutaining one-half fo 1 bushel 
each and imtnsrsert in a barrel of tlio formidin solution for about 10 
minutes. Wien taken out, tho siieka of wet seed are susjwndcd, ao 
that thoy will drain, or tho sued ia placed in piles and covered for two 
hours, viiim which it itt dried rapidly as posBiblo to prevant it from 
sprouting. Sliovdiu'g tho aeed over frequently will aoc^Jerak) felio 
drying process. 

> H'hfM'ItT, H. }., and Aiisnns, 0, E. LuiilfiiuaJ (calj dI iiinn dJUemit p)iu»iiba(Fs. li. I. A^. Exp. 
Sta. Bul.nS, p. 71-73. V*S. 



i'OXTAIL MILLET IK THK UNITED STATES. 



27 



INSECT ENEMIES OF MILLET.' 

Tho most (lostruotivo insect cnomips of millet aro tho chinch bug 
and army worm. These insects arc very fond of tho fo,\tail millets, 
and when (tbundant in any lo(>ality their injuries to the millet apop 
aro frequently very groat. Millet is therefore sometimes used as a 
trap crop for the protection of fields of eorn or !?mall grains, but this 
method in not oftpn sucoossful where ehinch bugs occur in largo 
numbers, and therefore k. not recommended. A successful way of 
protracting fields of millet fi-om chinch-bug invasion is by moans of a 
dG«p fur/'ow plovved around the edges of the field to ho protected, 
running the laud ,«idc of tho plow toward the field. In dry weather 
tho sides of tho furrow thus inado can bo rendered .so steep and tho 
onrtli so evenly pulverized that tlio chinch ImgA nun not crawl out 
of it. In showwy weather tho bottom of the furrow can be snJoothcd 
with a shovel, thus making it easier for the bugs to follow along the 
bottom than to climb tlio sid(« of the ditch. If holes with perpen- 
dicular sides are then dug across tho bottom of the ditch at inlorvala 
of 30 to 40 feet, tho chinch hugs will fall into them and can bo dis- 
jWBed of easily by tho application of kerosene oil, 

Tho »rmy worm also may bo prevented from reaching fields of 
millflt by the use of jirccbtly similar furrows in which the eator- 
pillars may b« erttshed by dragging a chunk or log back and forth 
in tho fuiTow. 

Wien ft large hiood of gr^sshoppoi'S hatches in a locality they nro 
lik(>lv to do considerable dtimago before they arrive »t maturity. 
The most tdTectivo way of destroying them is by scattering poit*on«id 
bran al)Out the edge of the field. Thk graiehopper poison is made up 
of tho following ingiedients : 

liran „ , , . . .poiind.i. . 20 

I'aria green or white ar»enic potitid. . 1 

Low- grade molassca fiuart.i., 2 

Orangos or lenioii.i 3 

Wat*! — jjalions . . 3J 

Mix tho bran and Paris green or arsenic thoroughly in a tub while 
dry. Squeeze the juice of tho oranges or lemons into the water, 
chop tho remftining pulp and t-ho peel to fine bits, and add them to th« 
water. Dissolve tho molasses in the water and wet the bran and poison 
with the mixture, stirring at the same time, so m to dampen tho 
mash tlioroughly. Tliia bait when flavored with orang«B or lemons 
wa.s found to bo much more attractive to the grasshoppers than that 
prejjared without fniit of any kind, 

1 This <llsousston of Ini'seU and miUhods for tliclr coiiirol has lx>eii coiitrlbuloti by tho Uiircau of Ento- 
motogy. 
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The poisDiiod hrun sliould scattered, at intervals of several <lays, 
about tho field in open places whwo the insects arc most abundant, so 
Uiat there will l>o fresh bran for tho grasshoppers to feed upon until 
their niiinhom (»,re reduco<l sufficiently to sare tho crop. Only com- 
munity action can make this war on the grsisshoppers efTactivt, «s 
they will migrate from a field on which the cro]> has been destroyed 
to fr«sh fields as soon as their supi)Iy of food bcctimes scarce. 

0(h»r insoct-s which have betwi known to attaak millet, hut whieJi 
are not of any great iniiiortuncu, nr® i\mi beetles, w-jrewurins, and the 
southern corn rootworni. 
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